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(57) [Sft] 

mm ] jsx^u^-ssjkt-t^ f ^ 4 v iz*. 

5S ( 1 ) : M».M*TjR3>U 0.2 5 
S a < 3 ZmK-fmf&<DAm& J:l*rS ( 2 ) : M» ' 
bM*'T*$iX, 1 ^btj«kl>'a<b^g|7t-rffi^<7)B 
ffi**-^*«S1MfC*oT, MifcilflWIi* Na. 
K, Rb, Cs. Ce. Ti, Zr, Hf, V, Nb, 
Ta, Ca, Sr, Ba, Y, La, Cr, Mo, W, 
Mn, Tc s Ru, Os, Co, Rh, Ir, Ni, P 
d, Cu, AgiJjrtXFe i 0=5rS (m' ) 8ft>4aft 

ti. Al, Ga, In, Si, Ge, Sn, Pb, Sb 

xxifBi (mi) m>e>smztvrz'j?%<t 
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1 

[fS^lRl] 5^(1) : Mi«M*"C*3*U 0. 2 5 
^ a< 3 «r8trtrf fflJftOAffifeitra: ( 2 ) : M> ' 
b M J, -C*Stt. l^bfcJ:tfa<b£if7^ilfll£<75B 

K, Rb. Cs, Ce, Ti, Zr, Hf, V, Nb, 
Ta, Ca, Sr. Ba, Y, La, Cr, Mo, W, 
Mn. Tc, Ru, Os, Co, Rh, Ir, Ni, P 
d, Cu, AgfcitfFe i (mnmfrt>MSi 
Ztlfc'J?%< k t 1 «07C3!T'£> 0 , M^fc J:tfM* ' 10 
II AU Ga, In, Si,Ge,Sn, Pb, Sb 

i m<r>7tmx-h h^t zmmt-r&ft*.mM'g-<xm 

im^m2] Affl2 0-8 0M%. B«20-80 

«. 

•x ? x +ic B ffi k &tt L fc«JBfC4MR U T ^ £ llWWt 1 20 

[»*JB4 3 AffitBfflOk^^*»-*Offl*<, fiil^ 
OfflOVH.J'y?.X4»tC 3 F%KtfiO. 05-20«m^) 

it-f hfMSfi 1 ~ 2 0 At m £> * S flfc&g 1 — 

«. 

[SHUS8] 7*W-fXi£, SS 

its, x/j-t/uTzumttttxtsmttmizx 
k> zk£¥mt~t& m&m 1 ~ 7 cowrie 

IS, ft6*LfcMttA*. 7VU3>#BS\T, «lt/X 
/l/fl0. 5~5mm^, RtjrfJE5 0 — 3 0 0kg f/c 

m&R i o ] jfttitMrtmKjEmt , ^mmmt , 
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[0001] 
[0002] 

[«**>««] y *-*A*fci±y f-^-MtiM&ifcfiffik 
<fc«ft<oia5iawi(=tt; 9S*ii«>iMbn& «t 0^ 

ny'Wt^, M^lfLiMnzOt, LiCoOa, L 
iNiC-2, VzOs, CrzOs, M11O2, TiS2, M 
oS2^t'*>'^l^itTv.i,„ JlttfltiftS £12 

[0003] A«*£4M(fc LTIi, £Jgy 

[0004] jstt, ^Jsyf-^A^y-f-^A^^ii? 
3R*m*ft«fc:fflv^ y ^-^a>( ^-y^^siffl-fk^ix 

(372mAh/g) 
{Cifi^3 5 0mAh/'g-C'*)S. 4?t, at&^SA^. 
2g/cck<S<, ^^^-h^ftSk-TSt, $ 

[0005] 

[%B8* < )»^LJ:dk-rsPlffi] ^Jl^iMS««$:ft«i 

siMtctti Ufe'*^; y f-^Ao«as*j j: vfltaick 

^§^S@k^rl>. 

[0006] fcr, -e^-rttcj^ASfa-fiffl 
jc*^, y^^A$-isiRL^offlTisw-rs«^ d*p 

¥1 1 -8 6 8 54^$g) , -^F*!tcy^-^AS:tR 


(3 

3 

8 5 3 ^«.) *m^$ii-cfc o . mik-fj xzmmiz 
[0007] $s*^^rtfc*R*>ffi*£#3tf* isft 

[0008] 

-f S. *WHHL * ( 1 ) : M«.M«T»S 

*U 0. 2 5 S a < 3 t«K:ttt*<OAfflfi it« 
(2) : M 1 'bM 2 'T^$tL« 1 Sb*Jj:tAa<bSri» 

M l '(i. Na, K „ Rb. Cs> Ce, Ti, Zr, H 
f •. V. Nb. Ta, Ca. Sr, Ba> Y, La. C 20 
r. Mo. W. Mn, Tc. Ru, Os, Co. Rh. 
Ir, Ni, Pd, Cu, Ag&XVF (m 

1 ) m>t>mmi$ivrz'j>'>%< t i> 1 m<07tmx-h o . m* 

fcefctWJi. A 1 . Ga. In. Si. Ge. Sn. 
Pb, SbUXt/B iiO^S (m*> Sfc^iMlRSix 

[0009] mZy&fomt. Affl2 0~~8 0fifi%. B 
ffi 2 0 ~ 8 0 fiS%=5: Wlc Afflfc J: B filiate 0 
-5 0«»%*>fe^-S»^i:#»±LV'>. AfflkB 30 

««05 0**XJa±J&*. BfflOVHJ-v^XtKcBffli: 

ffiiBfflo^^ ^offltf. ffcfrcoffiov h »J ••/ ? 
X+K^fitflO . 0 5~2 Owm^I^Kfl-iStLT^ 
S*\ ifcJiAfifc Bffl<7)M*#. *ft/WF*&l!Ml 1 
-20;um^i&^:irC&&£k##£UV 2*. Affi 

sWffiU*. ifc. Affli:Bffl<7)^<i:t-*offl 

TX^t-Jtl. 5liLh(7)#t«{c^tTV^^i: 40 

Bffi cOlSS&cOT^lfflrBflW*. 1 0-7 c m«filTC*4 

[ooio] mzftmmz&^T. a«*»\ n a s 

n2, KSn2, SrSn3. BaSm. LaSnz, C 
eSn3. ZrSn2. MnSnz. CoSm, PdSn 
2 feit>'F e S ru «t 9sfir4»*»&^3ftfc2l«a:< i; h 
lmnmvfo*). Bffl**. NazSn. KSn. La 2 S 
n. ZrsSnz. ZrtSn. V 3 Sn. Nb 3 Sn. T 50 
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a3Sn. MnSn. MnaSn, Mn3Sn. FeS 
n. F e i. 3 S n . F e 3 S n . CoSn. Co 3 Sn2. 
NisSni. Ni3Sn, Cu6Sns. CusSn. Cu 
4Sn. T ieSns&XX/T izSn£V%h&frhmiR 

Zixfc'j?%<bi> im<omv*>zzbw&*i\,\ 
[ooii] 4fc. mmm^za^x. a«#. Na 

Sn. KSn. FeSn. C o S nfc JlX/P d S n i 9 

*s»*^a«?$nA:iJ'*< «b 1 1 o , bs 

NaiSn. LaiSn, Zr3Sn2. Zr4Sn, 
V 3 Sn. Nb3Sn. Ta3Sn. Mn2Sn. MnjS 
n„ Feu.Sn, Fe3Sn. Co3Sn2. N13S 
n2. Ni3Sn. CusSns. CujSn, Cu»Sn, 
T i e S nsfc itXT i 2 S n X 9&&f¥*^gflK$:hJt 

[0012]^. BifievS^tCtJ^T. Affl*>'. T i 
6 S n 5 fc £VC u 6 S ns J: 0 =5r •§> P * l ? ix^^ 
< i: t> 1 «<7)fflfJ> 0 - BmK Na 2 Sn. LaiS 
n. Zr 3 Sn 2 . ZnSn s V3 S n , Nb 3 Sn. T 
asSn. Mn 2 Sn. Mn 3 Sn. Ti 3 Sn. Cu 3 S 
n. FesSn, Fe6Sn. FeizSn, C03S11!, 
Ni3Sn2. Ni3Sn. C U4 S ntj it^T i 2 S n i 

[00 13] WSBJSBrtMctJV^T. Affl**. Na 
iSn, KiSn, MgzSn. CaiSn, SrSn, B 
ajSn. La 2 Sn*3j:^Ti2SnJ:>?^:i>l¥* l ^ffl 
«**lfclJ» ; *< t 1 8<Offi-C* 0 . Bffitf, M ns S 
n. Fe 3 Sn. Fe6Sn. FenSn, Ni3Sn. 
NisSn. C.usSn, C u 4 S n*J i^T i 3 S n X 0 

[0014] WiKiSlfcKtcfcv^, Affi*« % N a 
Si2. CaSi2. SrSi2. BaSi 2 . YSi2. 
LaSi2. CeSi2. TiSiz, ZrSii, VSi 
2. NbSi 2 . TaSi2. CrSi2. M0Si2.VV 
Siz. MnSii, C 6 S i 2 CuSi2. FeSij 

fcit^N i s i » J: 9$r*»a»fea«S*ufc^$r< b t 
l«OfflT-S>0. Bffl*<. NaS i . KSi, Mg 2 S 
i. Ca2Si. CeaSi, Ti.Si. TisSia, Z 
r S i . V3 S i . Nbs S i 3. Taj S i . C r S i . 
CrjSi. M03 S i , W 3 S i 2 . MnS i . Mns S 
i3. M n3 S i . F e S i . FesS is. F e 3 S i . 
CoSi. Co2Si. Co3Si, NiSi. Ni3S 
i2. Ni2Si. CuSi. Cue Sis. Cu3SiU 
il^Cu4 S i <k rfKhftfrbMIRZIxti&ZK b 1 1 

mcotex-fc h t b tm t lv . 

[00 15] m&SVmiZto^X . Affi*-'. Na 

Si. KSi. CaSi. BaSi. TiSi. ZrS 
i. CrSi. MnSi. FeSi. CoSi. PdS 
i . N i S i fccktfC u S i J: 0 WRSftfc 


(4: 

5 

*KK tl> lSOfflT&O, BfflA*, MgiSi. Car 
Si, C e 2 S i , T i 5 S i 3 , V3 S i . NbsSii, 

Ta2Si, CrzSi, M03 S i , W3 S i 2 . MnsS 
i3, Mn3 S i , F es S i 3 , Fe3Si. C02S i, 

C03S i , Ni3Si2, N iiS i, CusS is, Cu 

3 S i fcJrtfC U4 S i i <0%Z>mfrt>mtRZtltz&%< 

1 1 1 mcotex-h h z t vat* u \ 

[ 0 0 1 6 ] Sfe. TitteiS^StKi^T , AffiA*, T i 
5 S i 3 , N bs S i 3 .. W3 S i 2 , M ns S i 3 , F e 5 S 

i 3 fcJ:tfC u 6 S i 5 J: Y )%&MfrhMWZtitz'J'-%< 10. 
i: 1 1 mnftX'h 0 , Bffl#, M g 2 S i . C a 2 S 

i, CejS i, V3Si, TaiS i, Cr;S i, Mo 
3 S i , M113S i , F e3 S i , C 02S i , C 03 S 

i, Ni 2 Si, Cu 3 S iiiJctfCmS i «k 03r*i¥ 

[0 0 17] mrlE^«{3fcv.T, Affi*J, Mg 
iSi, CajSi, SrSi, CejSi, CrjSi, 
Co 2 Si, P d2 S i tiXX/Cuz S i <fc O&SlfA^ 
JM^$il/i^< til a^ffl-Cj> 0 , Bffitf, V 3 S 20 

i, M03S i, Mn3Si, Fe3Si, CoaSi, C 

U3 s i tJttt^c 114 s i £<o%z>mfre>mMZtit:'j?% 
[0018]^, m&mmzn^x , a«**, c a 

AU, CaAh, SrAlt, BaAU, BaA 
I2, L a A 1 4 , L a A 1 2 , CeAh, CeAli, 

T i A 1 3 , ZrAl3, ZrAh, VAI3, V 5 A 
la, N b A 1 3 , T a A 1 3 , CrAU, M0AI3, 

WA14, M n A 1 4 , MnAls, C02AI5, CuA 
I2, Fe A h, FeAl2, N i A hfciVN i 2A 30 

1 3i: <0%&®frL>MiRZixfz'J>-%< t i> l mcmx'fr 
0, BtB* { , SrAl, B a A 1 , LaAl, LaaA 
12, CeAl, Ce 3 Al2, T i A 1 , Z r A 1 , Z 
r2Al, M03AI, M n A 1 , FeAl, F e3 A 
1 , C oA 1 , N i A 1 , C u A 1 t5i.X/C U4 A 1 3 <fc 

0 & * m^mm s titzo?* < 1 t 1 m<omx'$> 

[ 0 0 1 9 j m&mmiz&^x , as**, s r 

Al, B a A 1 , LaAl, CeAl, T i A 1 , Zr 
Al, Mn A 1 , FeAl, CoAl, N i A 1 ioXTf 40 

cuaij: o%&mfrt>mtRi$tifc'j?%< 1 1 1 aoffl 

X'h*), BfflA*, LasAl2, CeaAh, ZnA 

1 , M03A 1 , Fes A IBitXCutA lsiOSr&Sf 

mm titi'j?* <ti>i mco&x'h hzttwtb 

[0 0 20] ThV-fX 
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-vmmwx'm&th^M. '&t>h.tz®m&i:. nv? 

0^-3 00kgf/c m*X-tfXT hv-f X£{c «fc 9$ 
[0021] 

[^oSISfi^®] XftWcofeWSit. & ( 1 ) : M 
' a M2-C*$*X, 0. 25Sa<3, 0St<«iO. 5 
^a^2£Slfc-f*lJ&<7)Affl&±lX5e (2 ) :Mi' 

bM^T'^ix, 1 SbfcJ:^a<b, #jfcL<*il S 
bS5fci:tA'a<b&}S^-tffi^OBffiS:^-ri>. vS% 

mK Affl^j:ixBffl^^-ri»«^, vs%«<omMt* j 

-ItUi, Afflc7)y^-^AiS^B#<r)^3fi^i:Bffl^ 

*^-C^f0$^^i:#^ 6*1*. iU 1 ) 4>, a 
* J 0. 2 5«k0tW>$v^i:, AfflOlgJ3iffi^*<Sy>T± 
£<, ^-ftL^<^rO, 3m±^*i:, 

Sfc^r*. . 5t ( 2) b*U*)S(c^*t, B 
ffl^SfiJC^ t>^:# < =5: 0 , mmWM V , 5 iHt h 
t, AfflfcBffli: ( ^jS^*5jaL<^l.. Vf? 

* ^ t httmn^mztmh w&myo*i— itt?> 

'^VXKZfrh. atb(i, K(b/a)<10, 
$6tC«l. 5S(b/a) S5^t;i:ifJL 

[ 0 0 2 2 ] A ( 1 ) *5J:^ ( 2 ) M»*3j;L)r 
M''(i, Na, K, Rb, Cs, Ce, Ti, Zr, H 
f, V, Nb, Ta, Ca, Sr, Ba, Y, La, C 
r. Mo, W, Mn, Tc, Ru, Os, Co, Rh, 
Ir, Ni, Pd, Cu, AgfccfctfFeiOSr* (m 

1 ) m^mRZtttz'j?%< 1 1 1 «c?)7cfsre£>* . m 
wwTcmtf-titix^^xhxw. -<r>mi. imco 

Att&xx/BmK zti?tiim<r>x.<o (mo m&h 
mttitzTcmfrb**^. (m>) mv>*x'h. r 

i, Zr, Sr, Ba, Mn, Co, Ni, Cu£?zlZ 
F efrt?%hZtm?£ t<, Ti, Mn, Co, Cu 
£tzl&Fefrb-%&Z\ttf. ftlZftZLW 

[00231 ^(1) &J:t^ ( 2 ) MtteXlfi 
M 2 '{±, A 1 , Ga, In, Si, Ge , S n, Pb, 
SbfciT/B i J:0=5:* (m») mfrL>&1RZtltz'M% 
< 1 1 1 il07C^T'J) * . MfctfD7r;Sg#-£ ^itTV^ t 
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i ( m * > sf*^S(fn^7c^*^^*^. [0026] *^iovg^i*itcji, Aiat Bffl^fdj 

( m* ) ff<04>T*i . AK In. Si. Ge, Sni t,Z. £ £>fcJ3'I<Dffl; gnRfcTiC : Mi " x M 2 " X'^tl. 

tztePbfrbZ&ZbtWt U, Al, Si ifcttS b<xZffite-tmf£<r)tt%t'tfft&LX^Zi>£\\ Z 

nfrCK&Zbtf. ftlztfrt t\\ ZX\ M'" iifflfg (mi ) mfr^miRZixtz&ZKbh 

[0024] Amar/Bm^-r^-is^mt. a*b2 i m^nrnx-fr o . m*" jiMie (m*) m*t>miR£tL 

0-80*1:%. ?f,{:IJ3 0-6 0H%. Bffl20 tz^t£< b h m^TtmX'hh , £tz. mil£ (mi) 

-8 oti%, § 4fc«4 0-7 oa»%^ii>McAffl mfrt>Minzixfz7tm<nx.fre>%&mtf i aiyji^tEt 

fiS%*>^£.Ifc**#F£U>. 4fc, AfflfcBfflta* 10 $ ^tcft^^vSWK^^WSdt^tgt^^/S 

im&mi. v^^wmnfeTiwm^&^miL^Fn &LTj:ua<. mMowftt. £*§fe«4><oi osa% 

*6. t£-?T. fgfl4l^®{±^V^*WS L<. 0U»A [0027] fJievS^«(C*J^T. Affl#\ NaS 

ffl<^5 0JtS%UJlb#\ BfficOVhy'/^Xtf^Bfflt n 2 . KSn 2 . SrSna. BaSns, LaSn 2 , C 

&MLtzffl$X'-ftWLLX^&Zbrfft£ L\\ A eSn 3 . ZrSn:. MnS^.CoSm, PdSn 

ttbBftcDb'^bti^jTWtttf. mX<7)tt<r)~?bV 2 i7tl±F e S mc^m-^tzM^mVXtX'h . B 
x4H=^;:#SfcLTV^l§-£. Ifc^iAffltBffiOW NazSn. KSn. LaiSn. Zr 3 Sn 2 . Z 

2T#. ZtlZixmmzftfcLX^&igr&iiLKltfiL^fr r 4 Sn. VaSn, NbsSn. TasSn, MnSn. 
£>2r£*S^\ ^tiXmi^^im^ii. Zth^tlO. 20 MmSn, Mn 3 Sn. FeSn. Fe1.3Sn. Fe3 

0 §£>£<±0. l~5xxmfcJ:t/0 . 1 Sn. CoSn, Co 3 Sn 2 . NisSni, NisS 

~20*tm. §f>l:lil-v2 0Mm, J 1 ~ 5 >u m n. CusSns, Cu3Sn. CvuSn. TieSnsi 

-e&&.r taw* u*. zzx\ rnm^mmu. m*. tzitr i 2 s nc7Dm34^/c{i2aijLhT*)^c:t 

m5»^i^2-ffi.*£o®r«]Df Lfe t % iz'& htih mm u 

<,z&^xwmztL&B 3 &fcm&?comwcom£cwm> i o o 2 s ] i*. Mievs^ic&v^T. Am*, n a 

Wft^l.. 4fc, $ (ylZfft L^Witt LTti. A Sn.KSn, FeSn. CoSnJitliPdSntOf 

ffl^Bffittf, fflSlCA0^7tf7J<7«3t. -tZh-h %&?Zli2m&.±.X'$>&t$r£^ Bffifcfc. NaaSn, L 

&m%mmtfMcDg<Dj:o( l Z&Wzmfr&r>Jzffimtfm a 2 Sn. .ZnSnt, ZnSn, V 3 Sn, Nb 3 S 

ff<oil&„ 7^7^fjf ffl;cfc£a— n. TasSn. MnjSn, Mn 3 Sn. Fei.sSn. 
*Th^4XmcO£?%1i3$mX'&&L. %&mt&& 30 FeaSn, CosSnz. NisSm, NisSn. Cu 

Wtfhh. Alfc<r>ffl>i&mi]b&n<7)%ixb<?>m3:£ Y )'^ eSns. CusSn, CtuSn. TieSns ^fctiiT i 

te. Affli: Bfflco^< t i— 2r<7Dfflrt*. T-X^? bit [0029] 4fc. mmSmmz&^X . AH# S . T i 

1. 5\ZLkcr>ttW;t,Z-fr%ilX^&Zttf1&tL\<K ZZ e S nsi^iiC ue S n5<7>Mm£fzlt2mX' 

X\ TX^bitbli. imm^-gZ kliat Bfflti. Na 2 Sn. La 2 Sn. ZnSnj. ZnS 

HVi, mtim<fa'gft=?i&mnffiX'Q)mitzb%l l zm n. V 3 Sn..Nb 2 Sn, TasSn, MmSn. Mn 

^tl&mWlzm^Xffi&Zit&StmiL^wmM^Zb sSn. TisSn. CusSn, FesSn, FesS 

$%nit<rWi%i!)*t>$&>$>tlh. n. FeiiSn. CoaSni.NiaSm. NisSn. 

[0025] Am&XVBmZm&tZmiktiLW&ift C U4 S n ZlZlZT i z S nnmk&fzii 2nVXtX'h& 

tV^. |trie^F^i@*5 1 3^mSrSx^^ . V [0030] ttZs mZftVzmzm^X. Affl*-'. N a 

^&®M#HzBS&mi}lZj: ~?xm$,%L&fofim&Ztl 2 Sn. K 2 Sn. M g! Sn, CatSn.'SrSn, B 

vSMt^EHLL^^&l.. ffi a 2 Sn. L a 2 S n * fcJiT i 2 S ncom54*^«i 2fll 

ScOBf®T-ffiS!l§flSAfflfcJ:t/Bffi<7)ifef B SKtc7)^lfej|lf JiLhT'fcS^. Bffl(i.Mn 3 Sn. Fe 3 Sn. Fe 

BBSfcL 10- 7 cm21^lT. $ 1 0" 9 — 1 0" 8 c sSn. FenSn, NisSn, NieSn. Cu 3 S 

m^X'hhZ btfftlt LV\ iSWHtt^^lWItt n , C U4 S n ifcliT i 3 S n <r>m&t tli± 2 mU±X' 

CD*/-bttX'bhZbfrt>. 4 5^ml-;lT. [003 1 ] WSKStMltCfc^T. AfflA*. Na 

~3 0 /JLmX'hh Z ttfttt U\ tg* { 4 0*im^iEi Sii. CaSi 2 , SrSn, BaSi 2 , YSiz. 

thb. is- hytnm<7)mmt,zwat i &<% t ). mm 50 Last*, cesit. Tisit. zrs.ii.-vsi 
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2 , N b S i 2 , TaSis. C r S i 2 , M o S i 2 , W 
Sii; MnSii, CoSi^ CuSis, FeSii 

itMN i s i t (0Mmttzit2ma±x'$>i,m^. b 

fflte, NaSi> KS i , MgjSi^ CajSi, Ce 
2 Si, TiSi. TisSis. ZrSi, V 3 Si, N 
bsSi3, Ta.iSi, CrSi, CrjSi, M03S 
i . W3 S i 2 . MnSi, MnsS is, M n3 S i s F 
eSi. FesS i3, FejSi, CoSi, C02S 
i, C03S i. NiSi, Ni3Si2, Ni2Si, C 
uSi, Cu$Sis, Cu3Siitl±Cu4Si^4 
ttzli2WJ±?i>&ZtW»&L\\ 
(0032] imiiSMmz&^X , Affi#, Na 

Si, K S i , CaSi. BaSi, TiSi. ZrS 
i , C r S i , MnSi, FeSi, CoSi, PdS 
i , NiSiiftliCuS i cr>mm*:li.2mUi±X'b 

Bfflli, Mg2Si, CajSi, CezSi, 
TisSi3, WSi, NbsSia. Ta2Si, Cr! 
Si, Mo3Si, W3Si2, MnsSi3, M 113 Si, 
Fe5Si3, Fe3Si, CozSi, CosSi, Ni3 
Si2, Ni2Si, CusSi5, Cu3Si itzttC m 
S i O&mt fc« 2mj±X'$>h Z £ **ff 4 H\ 

c 0 0 3 3 ] ttz . iiirie^iricfcu-c , a*§#, t i 

5Si3, NbsSi3,W3Si2, MnsS i 3 , FesS 
iiifcttCmS i5<om^i^(±2aiiLhT'$)i.* 

Bffili, MgiSi , CaiSi. C e 2 S i , V 3 S 
i, TajSi, CrjS i, Mo3Si, MnsSi, F 
e3Si, CojSi, C 03 S i ,. NijS i, C113S 

1 4fct"iC u i S i com&t fcti 2 SliLLT'fc * C fc 
ff4U\ 

[0034] 4*. m&smmz&^x. a«#, m s 

2 S i , CaiSi, SrSi, Ce 2 Si, CrjSi, 
CoiSi, Pd 2 S i S^(iCu 2 S iiOW4*7t(i2 
mi?XkX'b&i%r&. Bffiii, VsSi, MosSi, Mn 
3Si, FeaSi, CosSi, C U3 S i 4 tzlZC U4 
S i CO*?** fcte 2 WiklX'$> * £ i: #ff * U 

[00 3 5] 4£, ttKiSMKcfelvC, Affl#, Ca 
AU, CaAh, SrAh, BaAh, BaA 
I2, LaA 1 4, La A 1 2 , CeAh.CeAh, T 
iAls, ZrAh, ZrAli. VAls, VsAls, 
Nb A 1 3, Ta A 1 3 , CrAh, M0AI3, WA 1 
4, MnA 1 4, M n A 1 3 , CoaAH, CuAh, F 
eAh, F e A 1 2 , N i A 1 3 4fctiN i 1 A 1 sCO* 
a*fc«2«ULtT*4«^, Bffl**, SrAl, Ba 
Al, L a A 1 , LaaAh, CeA I CejAl », 
T i A 1 , Z r A 1 , Z r 2 A 1 , M o 3 A 1 , MnA 
1, F e A 1 , FesAl, CoAl, N i A 1 , Cu 
A 1 ifcllCvuA U<Vm&&tzte2UM±X-$>&Zt 
#ff4U\ 

[ 0 0 3 6 ] ttz. m&smnizts^x , a«#. s r . 

A 1 , BaA 1 , LaA I , Ce Al , T i A 1 , Z r 


(6) ^W2 0 0 1-93 5 2 4 

10 

Al, MnA 1 , F e A 1 , CoAl, Ni Al ifzli 
CuA\<7>JmtM±2fflXtX't>i>m£. Bfflti, L 
a 3 Al 2 , Ce3Al2, Z r 2 A 1 , M'ojA 1 . Fes 
AU«iCu ( A \3<r>^ttzii2miiLtX-f)i>Zt 

[0037] *%<91fcffi*$£i**<i. Witf#«K»7c 
10 h-txm\> ^hZblzi. *) iifcth Z b #T'£ h . 4 £ , 

'jr&m&ttrf-tmt>ti*i-<. **tt**j:^. fries 

S . J: Off 4 U^tKiSIWtoMft 
20 4fcJ4tt«TffiSOit*"Cffl*L, T-?®MfFX'mi£. 
SXlV'&Q. 5~5mm0. Rt*f£E50-~3 00kg f 

[0038] *«WW**WB«~<WKl!!tt. MievS% 
[00 39 3 

30 [ nim ] . *^ £ SitMCI-^t v£ £ £> K^t* 

<se«fi09 i-6 5>ai-3 t=5r*«*j»ii« ( mmit 

m<F>mL) £*L, A«, Bffl, ( m.2 ) 
^7nfgcO^*^^Sffl (^l-3 4>-C(iCffli:*-r. 
^ri5, C«<09Jfc*JWC.- ( ) rtcOSKiWivS^*^ 

fcits cn<r>mm.%z^-t. mAiz&^xmt. > 

t^-t-coftecoffl (*1 — 3«*», *cr>mcr)ftcr>mztiW& 
r-j i:V^a»^^{i, *-47)fl6<Offi)Wft£L*v^i:Sr* 
40 -f i><0Tii3:U. *4fcfcoTI§lt. ) *^^S=S-vf9*!l 

^X7 h v>( X^Jfflv^ Wif C L^r. C£7)k#, 
BRWy X;HH± 1mm*, PRttiEli lOOkgf/cm 
z X'3b->tz. n^tltennzA 5*^0^7^^ 

[0040] »4,/i^*SHjK«[^ «:X*Hl»f CJ: 0#*r 
L, «lK5rnMRWffl*>is>*0. Affi30-65It 
50 %, Bffl3 0~7 0a*%, (m*) W*^jHS?$*K: 


1 1 


jtmcoz.fr t>%h# (cffi) o-i om&%. *comcr> 

WmbTlZttl-T E P M Ate J: &$kM#m Srff t -I 
Z(?>mt%ft¥i>&$M<r>¥i%1kmt0 . 3-13 


( 7 ) 1*IH 2001-93524 

1 2 

* 4*SJHa«0T*SBriiraHis **T«> 5 x 1 0 8 em't 
[004 1] 



ttfft 


Bfl 

cfi 

CO IB 

(mAh/g) 

(%) 

1 

FeSn 

FeSn 2 

FeSn 

- 

- 

750 

78 

2 

Fe oa Sn 

FeSn 2 

FeSn 

Sn(7) 

- 

820 

71 

3 

Fe 3 Sn 2 

FeSn 2 

FeSn. Fe 3 Sn 

- 

- 

640 

88 

4 

Fe 2 Sn 

FeSn 2 

FeSn. Fe 3 Sn 

- 

Fe 

610 

94 

5 

CoSn 

CoSn 2 

CoSn 


- - 

770 

75 

6 

Co 2 Sn 

CoSn 2 

CoSn 

- 

Co 

630 

91 

7 

CoSn 2 

CoSn 2 

CoSn 

Sn(5) 

- 

860 

69 

8 

MnSn 

MnSn 2 

Mn 2 Sn 

- 

. - 

690 

81 

9 

Mn 2 Sn 

MnSn 2 

Mn 2 Sn, Mn 3 Sn 

- 

- 

590 

94 

10 

Mn^ 5 Sn 

MnSn 2 

Mn 2 Sn, Mn 3 Sn 

- 

Mn 

550 

97 

11 

Mn 2 Sn 3 

MnSn 2 

Mn 2 Sn 

Sn(8) 

- 

780 

77 

12 

FeMnSn 2 

FeSri2. MnSn 2 

FeSn. Mn^Sn 

- 

Fe 

740 

81 

13 

ZrSn 

ZrSn 2 

2r 4 Sn 

- 

- 

700 

80 

14 

KFeSn 2 

KSn 2 

FeSn 

- 

Fe 

630 

79 

15 

LaNi 2 Sn 

LaSn 2 

N^Sr^ N» 3 Sn 

- 

- 

450 

96 

16 

PdCu 3 Sn 

PdSn 2 

Cu 3 Sn 

- 

Cu 

440 

97 

17 

NiSn 

Ni 3 Sn 4 

Ni 3 Sn 

Sn(2) 


520 

94 

18 

Fe 5 Sn 2 

FeSn 

Fe 3 Sn 

Sn(2) 


480 

95 

19 

KMnSn 2 

KSn 

K 2 Sn, Mn 3 Sn 



520 

87 

20 

Ti 3 Sn 2 

Ti e Sn 5 

Tij^Sn. Ti 3 Sn 



640 

89 

21 

TiSn 

Ti 6 Sn 5 

Ti 2 Sn 

Sn<5) 


850 

81 

22 

Cu 3 Sn 2 

Cu 6 Sn 5 

Cu 3 Sn 



670 

95 

23 

CuSn 

Cu 6 Sn 5 

Cu 3 Sn 

Sn(6) 


720 

86 

24 

FeCuSn 

Cu 6 Sn 9 

Cu 3 Sn. Fe 6 Sn 



650 

82 

25 

Fe 2 CuSn 

Cu 6 Sn 5 

Cu 3 Sn, Fe t2 Sn 



580 

87 


[0042] 


( 8 ) ftffl 2 0 0 1 - 9 3 5 2 4 

13 14 








(mAh/s) 

(%) 

26 

FeoCuSn 


Cu3Sn 

. _ 

Fe^Sn 

520 

93 

27 

TiFeSn 

TigSas 

T^Sn, Fe^Sn 



600 

91 

28 

Ti 2 Sn 


T^Sn 




630 

96 

29 

1 1.8 

Ti2Sn 

Ti 3 Sn 

Sn(4) 


690 

94 

30 

™o2 2 

Mg 2 Sn 

F03S11 


Mg 

710 

89 

31 

KMnSn 

I^Sn 

MrioSn 

If II 1 

Sn(3) 


570 

89 

32 



CU4SII 



530 

91 

33 

CaSi 

CaSi 2 

Ca 2 Si 



740 

84 

34 

TiSi 

TiSi2 

TiSi TlcSU 
1 • "5 3 



710 

90 

35 


2rSi2 

ZrSi 

Si(4) 


700 

85 

36 


VS(2 




640 

89 

37 

NbSi 




Nb 

580 

91 

38 



M03S1 


Mo 

620 

88 

39 


Viol 2 

3 2 


W 

520 

94 

40 

MnSi 

ivinoi2 

U n Ci lil- c: 
wnoi, ivirtooi 



660 

87 

41 

FeSi 

pco<2 


Si(1) 

Fe 

590 

94 

42 


FeS>2 

f coif roooi 

Si(2) 


630 

92 

43 

CoSi 

\^Qoi2 

vOol, ^0501 

SiC2> 


650 

88 

44 



uOol, 00 2 ol, 0030! 



570 

93 

45 

NiSi 

NiSi 2 

NiSi 

Si(7) 


730 

78 

46 

Ni 2 Si 

NiSi 2 

NiSi, Mi 3 Si 2 



510 

89 

47 

CuSi 

CuSi 2 

Cu 6 Si 5 


Cu 

660 

85 

48 

Ti 2 BaSi 2 

BaSi. TiSi 




580 

87 

49 

Ti 2 Si 

TiSi 

Ti 5 Si 3 

Si(4) 


620 

84 

50 

Co 2 Si 

CoSi 

Co 2 Si 

Si(1) 


600 

89 


[0043] 


* * [313 ] 


(9) 


1 5 


1 6 


1200 1-93524 



ha 



on 


(mAh/g) 

(%) 

51 

Fe2Si 

FeSi 

Fe 5 Si 3 

- 

- 

490 

92 

52 

FeMoSi 

FeSi 

MosSi 

Si(2) 

- 

510 

69 

53 

Mn 2 Si 

MnSi 

Mn 5 Si 3 , Mn 2 Si 


- 

480 

93 

54 

PdFeSi 

PdSi 

Fe 5 Si 3 

- 

Pd 

460 

91 

55 

Mn 3 Si 

Mn5Si 3 

Mn 3 Si 

- 

- 

440 

96 

56 

Co 3 Si 

Co 2 Si 

Co^jSi 

Si(3) 

- 

520 

93 

57 

CaCoAI 3 

CaAJ 4 , CaAJ 2 

CoAl 

- 


770 

75 

56 

CeA>2 

CeAI 2 

CeAl, Ce 3 A] 2 

- 

- 

680 

77 

59 


CuAl 2 

CuAl, Cu 4 AI 3 


- 

720 

75 

60 

F*Al 2 

FeAI 3 

FeAl 

- 

- 

780 

72 

61 

T1AI3 

mi 3 

TiAl 

A1C5) 


750 

78 

62 

MnAI 3 

MnAI 4 

MnAI 



700 

74 

63 

LaAI 2 

LaAl 

La 3 AI 2 



620 

83 

64 

FeAl 

FeAl 

FojAI 

AIC4) 


630 

84 

65 

CuAl 

CuAl 

Cu 4 AI 3 

AI(3) 


650 

81 


[0044] 4fc, WfcfifciHWra^KlHfcaWS 
[0045] «HE«SIMI*ft«*micfflv^Hl 

ffl&^zm&Lti. m&smm<7>®-&7 . sgcwi 30 

X. *Sm#Jk LtM*2 g, ^*S<Ji: l/OKi)x* 
l/y»*0, 5g*-flteU £WkUS. -cO^]0. 
lgi&ISl?. SmmfcJnBKSU-CMlfcU * 

^7*WLhfc:«v^. l=£ty/V >y WPk&SJdfc 
3fi**Ry (LiClOi) ^St^xf-l^y 

tf-tf^-hki^h^X^yiOfrmtt-Cl : 1 tf> 

[0 0 4 6] COlSfHr/HroVvt, 0. 5mAc05tm 
%LX\ «tt 1 ** U +*J&mtZ*t LX 0 Vfcfc* * X'ij 

f#«u: (mw§$mm*AmbLXM.&®&. mmz 


7 /Hi 0 JM Lfc»tf>*« 1 £3X 0 fctJ L . M&. Ufc k C 

[0047] mz, m&zmwz nmzm^timmcoy- 

RLfc. iESBVS!t%«T-S)i.LiMni.8Coo.2 04«, 
L i 2 C Os k M na O4 k C o C Os k JJfJgtfH&^lte 
»£U 9 0 0X:XHam-&Zbt / Zj:^X^Ltz. £ 
hlz. Ztltl 0 0*-y^i&T£#®L*:i<O£IE«i 
vSftHk L*:. 0 0 glzttl-X. m^tflb 

LTK*tt*«r lOg, LT#U 4 7 -v-ftx^- 

«l EmtxjEmm i£#fc. . 

[ 0 0 4 8 ] «ri&fttS4WR k . k L-THiS 
tt*k, *S3|WJkLT7-y*«IB (f7oy) iMV? 
-k£. SMibT'7 0 : 2 0 : 1 0 Of 'J£-C}f-£ L . 5 

1 0 0*C-CS£*IU A«K1 2£»fc. 

[0049] X^-y h«F»fc:TROft*«SS*ftPI*« 
OIE© 'J — H 14 lib** y h?§S?tc 

T.»«5Wtfe®*rkH'»«<0Jl«l»-H 1 5 5-*-r«»fi 


1 7 


VT&mmi 7&KLTSS1 8CJ¥ALfe. MW l 

fcxf- 1/ h b if* b * ? >- 1 <D#«it 
"CI : l<D*g-£i§i8£&AU tfD^l 9T'ffimL. M 

tUy^fflV*. 02 <K 2 0«iiEfiS^$:^ 

•r. 

coo5o] 'fibtitzmmiz^ix . ge^as3 o-c 

T, 3E»«m?J& 1 m A/ c m 2 ; ^Scm«EffiH4 . 3 

a n*r-r & ioot^?;n «o^«*t»*S:* 1 ~ 3 c 

[005 1] «Jt«CTl-7>*4^-rSn#^J; 
tfA 1 JfMfccT)?^ (fft|Sg2 6^m) . CueSnsffl* 


(10) ^200 1-93 524 

1 8 

*cr>^i)^t£h^-. Fe A lffl^^&Sfi^ (Wf 

i\h^mt&2 s m m\ m&n<o^mm2 . ium) 

®&25um. &H$iL<r> s ?'mi&3 . 2junu Mg 2 G 
e : Mg{±7 : 3 (*/Wfc>.) . Mg 2 SnffliMgf 

flsHfcjfrfcfcWF <WKffi2 7/iiiu 
fii@5. 3>um. MgiSn : Mg(i8 : 2 
it) ) . M g 2 S nfit S nfitK^^Sf (WS 
?!2 7>unu ^ft&OT^SS. 3//m s MgaS 
10 n : S n(±7 : 3 <*/klt) ) *ttfflLfc«*tCO^T 

t, . ym*>wmmtmmm.i5 x tmnsmmtn 1 im 

^/PgtcM-fl. 1 0 OtM ^^B<0^«ttf**Sr|QfiW 

[0052] 
[*4] 





Bfi 



(mAh/g) 

(%) 

1 

Sn 



Sn(100) 


620 

12 

2 

A! 



AK100) 


730 

5 

3 

Cu 6 Sn 5 

CueSns 




550 

34 

4 

FeAl 

FeAl 




600 

29 

5 

Mg 2 Ge/Mg 

Mg 2 Ge 



Mg 

530 

22 

6 

Mg 2 $n/Mg 

Mg 2 Sn 



Mg 

490 

33 

7 

MggSn/Sn 

Mg 2 Sn 


Sn(30) 


650 

20 


[oo 53] ai-4ii, *mnz&&tgm&znmz * 
m^tzmmt. stma,zit'<-xiKma.x'$><o . im?^ 30 

v-fX&SrSiUBL*:**, r5X-?Jfe, flit*. 
^^^7D-f <fctf> * J jr s ^yk&Sr&ffl LT 

Id^SfiCTT'ii, iEttt LTL i Mni.«Coo.tO«£ffl 
LiMniOi, L1C0O2, L i N i Ozttb' 
Zm^tzifr&LZ i> PHKO%jR«<«^« C b £5112 LT 40 

[0054] 

.[*»«>$&*] *«Wt=J:<Hf, Wx*;^-««-C-f 

*W £ £ t *<T'# & . 

tHffi<7)fSm=S:iKaj] 

[Hi ] *^oftS5vj§^ffl^tt£ff«-r-&^^ 
[02 3 *miconmmw&<7)imzmm?&t:#>izmx 


i 

2 
3 
4 
5 
6 
7 
8 

1 1 
1 2 
1 3 
1 4 
1 5 
1 6 
1 7 
1 8 
1 9 
20 


mm i 

JESU-.K- 


■9. 


mm. 


